Comparative physiological study of the wild type and the small colony variant of Pseudomonas aeruginosa 20265 under controlled growth conditions.
Small-colony variants (SCVs) of Pseudomonas aeruginosa are often found in chronically infected airways of patients suffering from cystic fibrosis. These slow-growing morphological variants have been associated with persistent and antibiotic-resistant infections. Nevertheless, the behavior of SCVs under varied availability of O₂ and iron, two key variables relevant to the lung environment of CF patients and pathogenicity of P. aeruginosa, has not been systematically studied so far. In this work, the effects of O₂ and iron were comparatively studied for a CF P. aeruginosa wild type (WT) strain and its SCV phenotype in a real-time controlled cultivation system. Significant differences in the behavior of these strains were observed and quantified. In general, SCV exhibited a higher fitness than the WT toward aerobic conditions. Under iron rich condition, and despite less release of total extracellular proteins, absence of flagellin and lower siderophore production, the SCV cells grown at fully aerobic conditions showed a higher specific growth rate and a significantly higher cytotoxicity in comparison with the WT cells. The strains behaved also differently towards iron limitation. The phenomena of limited O₂ transfer from the gas to the liquid phase and enhancement of formation of virulence factors under conditions of iron limitation were much more profound in the SCV culture than in the WT culture. These results have important implications for better understanding the pathogenicity of P. aeruginosa and its small-colony variants.